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Abstracts 



Provided are a novel cephem ester compound available for oral administration and 
its preparation method. It shows antibacterial activity to broad range of microbial 
strains including gram positive bacteria and gram negative bacterial. It is especially 
useful for the treatment of diseases caused by various antibiotics resistant strains 
including methicillin resistant staphylococcus aureus(MRSA). 




Formula (I) 



In the Formula (I), Ri is hydrogen or trityl, R2 is hydrogen, trityl, methyl or 
cyclopentyl, R3 is hydrogen, chloro, bromo or methoxy, R4 is acetoxyethyl, 
pivaloyloxymethyl or isopropoxycarbonyloxyehtyl. 
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(I)IM^ 0)oil SE1CH*!. R^^ 5E£- hs|@7|* £A|*M, R 2 fe^^, H 2-1 IP!, 0fli7| ££^ A|^sSi7|S 5 

AISW, R 3 £ °*±, HS£ £^ D0^A|7|# B.*\*\a\, R 4 ^ 0|A1|SA|0)H, B|££«!5A|°tS £fe Ol* = 

s^Ai ? ^aysA|oiii7|# 5A|o_^. 
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ggol #Sf£ 7\w =l got gay 71 £ 
ft ttSS 39- *0*«oj|L 4§0| 7fe& AHSg -MlfJ OlI^Efls gj 0 |2| 2!0|ch 



tw- x^ai 4*e> *aom ^\m\n ses# aw am ±±s. *oi * ^ at 

2 (pro-drug)g H^oi 3? f^£§ £o|3fe g8J«o| 3?j£|o1 o|a)^^^o|| *}<Uo\ £ 

cH£*1Si tWM*Mfc ollSCH, AH^^j ^A||g(cefuroxinne axetil, 1987, Glaxo, EP *| 107276 2) 5! a||s 
■^•fej H^AilKcefpodoxime proxetil, 1 989td . Sankyo, JP *fl 8396091 DfliT SUcK o|#S ?r33 

# **i« r a-MiE ±smss2i * sit a asifc sm*iiso|cK oi« ^*rft« *i i«Mim 

5 AllfSiaa *f»»oli u|sf| aH SMaa»r a§| #££oi| «3«IS ^ewibI t^^|E^ &H=^*||o|| 

cusH^iSE fes 0^^° ^ewife »o| ^go|£f « ^ sick asm o|#s iJ¥ aS 983. cHltjq ^sgj^^H 
^ JE||If£| ^(streptococcus faecalis)£|- a|S g£3, oflScj] fi£S.M-^ oKHI-f-^licAKpseudomonas aeruginosa) 
o|fe lr£!ft "4emx| crga flc r . 



* 

* ass a? f-ois°s Ahsoi 7fe^ ahss Aiii o)!^eii a sfss a! oisi qztfgoq sioicf. 

ft Aim o)|^e)|= s^tse na 982^ ag #8£oi| cHtH #»f$|e] tr3a|« uh. 

^Ejgsa?i^ o^b|| ^(staphylococcus aureus)# ai§ 982°tl L^mfe. 5ft 

S MEr SSWI cH¥=li ftir MRSA (methicillin - resistant staphylococcus aureus) 2^o{| Ir^s 

ft aSS. 87|Sr ao| am ^as* agj #^3oi| qisH SSflsl "-feWH, MRSA§ s«fi <Ha| 

m^goilS «S BIS i-rENfe ef^istajsa ^SS tl^sl -MISS^sS SrSrSsl fl|2f5)££ sfS^lt of|^ 
Ej|s S as| ^xahtfoll tftt 3°^M o|« ^3N|2j£S aA|«ra CHI ne*£| (OS fiA|s|^ Aira oii^eiis. af© 
#o|ch. 



(D^Hhi) (1)011 SioiA-j, f^e ^ £c^. SHr^o||Ai g^sjoa A^gEife &sfee||. oill- ft 

3, sail!, 3S-**A|?rssy (t-Boc), flfl, VuoMllfl. sallsaoWii, eog^A|?My, nja|-n^A| 
B!il<*A|7r££y, s=S set sej#^aso r Aj|i §o| je»Sck r 

2 ^ Dill. Ofli soj Ci _ 5 o| X .|= ^ S 7| ii AUSSi §2|- l>e C3 - 6 2| A|tSWS ^ 

c r . R 

3 - ojy^o S Ainfs^se s^chi ##sr <utic\. ^, misers, Moi±, n 

, , 4 tta, c, _ 4 aa^A|, ssaioi qm, ori ^ft a±S^Pf awoi SIfe «|B|a2a| s|#*i[S ^ 

si-cK ^S2!S thai as Sit, 9^, 31 t^cf. R 
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4 ft ^IBSa-SH silfsH °-,^H£ ##eofl^E||a# OSfe 7\0\o\ t AHgS^Sg! o||^E|] s^. giji <= 

01 oil S|*H i,4B*l| filing- ^ej-Mlfe 5jo S xH ^|»£S -asms. 1 E^t* 3 ~ 12&I 1 ^*|7|- *!£!•£! & 

a on ±: eos, on* §a, im^n^i ofi^i s (§ q omi^qiis, owi^ichii. =s2i2y^A|o)i 

1, nlttail^imi. altfStt^HHIll. o|rtHS^|?^My^A|o||g o||^E||a), gtf;^ 7 ~ 152| ofv 
§ tHI^Efl s (ol|g #9 mi^AJ, a»B|H OH^Eja), ^=f= 6 - 12£| oFS 0{|^E|| a (OflSAl B«y, a^g, 

°jcfy oii^Eiia), aain 2-tf?oy oHiEfls {ousa-i, ^g, 2-^±-i,3-c|s*#«-4-ttHS oilmen*) «o|ck 
a ^gs| il5g§§ 3HW(ll)a| AJIfgiia s^gg e^g§£ «W 5a|e(^ 




cm (i) 

ttSW (11)21 Aflgs^aa 4Vf§ f^flS «F3 op|o|| gn|(s*H*WI oilmen a||1 o|£E| 

o|» acf £M*I •ygsfa, {ii)s| Allffa^sH W** «an>|E sh^gg oWI€. oWaMHIl, c|**h 
N.N-CIHB OWISO^IH. N,N-c|Pfll 5#otD|H, D|D)|g £i|A|cz =s| §dH^^I -10X5 - 25102) SlgS 
E, "H^SWIfe O'C ~ 5-C0||AH 10& ~ 12*1^. »K»*l«Mlte 10* - 1*13 g£l- Sl2Hl(l)2| Aim oil 

tfBW (ll)2| ^igs^sS 41HHI*!, R 1( Rg, 5! R 3 ft-y 7 | (|)2| A||fl dliEfla SHJ#a| SSl^oi, 

R 5 -& ^rfc. m§ SLft qEMfeCil, 3^0)1^ ?|aa^7|f u^#, gh>4 -^ufBg, BK+ zj- 

M. &ti t^SI, SBloHgol-ei, A|i^fl|-ao|-e! a|§8W go|ft°.s. oli^Elie-1 ^m-8[ 

#efo|H si-tfg (oflg i?J sslsdiih sltfeiois, Msamii oMIS|o|£, a|tf£fl^A|o||i £££, i-dl^ 

A|?p = ay^A|o||g a£D|c i 4-HS.ao|a-5-DllI-1 > 3-C|^#sii_ 2 _a i l-A|gS«|AJo|.Afl^A|oflg £££, 1- 

o|^=S3fA[?haay^A|o||g 2££ §)3J ^§a|^ s||2if =f= ojck aem, R 

5 7|- #f §2) W^a| g^°J S^Ollfe ^|0||Ai §o|^ ^0|<= lftHta|- S|£ ^gA|?i ^ o(CK 

(||)sj Ai|»^i:5g! SUfg-g S #S^»0| I997ld 8S 13li^S ^8|^«!&€Sel^ ^ 36921 Soj| ^1 
«l HWtfOl fl|2«f<N Ah»*^ act. 

(D. s|^Sli^AlD||i (6R.7R) 7-[(Z)-2-{2-ota|iiE|oH-4-S)-2-D|RA|o|o|icOW|EoFD|£]-3-[(0| 
±^AH-5-ij)uiy]-3-Alll-4-?^*Je^o|s. 

(2). =iysy^A|[H|g (6R, 7R) 7-[(Z)-2-(2-oHJ|icE|oHI-4-Sl)-2-m^A|0|o|i I ioW = oHJ|£]-3- 

S-mw (3). aiasa^AJUg (6R, 7R) 7-[(Z)-2-(2-Ofa|&iE|oH|-4-tt)-^4 A l0l o licoHlfiOta|£]- 3 - 
[ (3-tSS.O|i^AJS-5-Sl)B|y]-3-Mia-4-7^^eyo|S. 

SI-©* (4). n|^£U^A|D)|i! (6R, 7R) 7 - [ (Z)-2-(2-O|-D|ic.E|oH-4-S)-2-0i|^A|o|D|i c .oW| E.0[a\S. J- 3 - 
[ (3-ail ^ a| o| ^a At g_ 5 _oj )ti | y ]- 3 -Al|gj -4-?hS^^ M o| ■ . 

SUf* (5). s|^S^^a|(H||! (6R, 7R) 7-[(Z)-2-(2-oK»IJtE|offi-4-a)-2-«l=^A|o|D|i c oWISoKi|£l-3- 
[(0|±^AH-5-g)a|y]-3-Al|H-4-?hs^a|0|e. 

(6). i|^SiJSA|o||a (6R, 7R) 7-[(Z)-2-(2-o^|icE|o^-4-a)-2-S|=^A|o|D|i c oNIHO^|£]-3- 
[ (3-H£ao|£5Am-5-ti)d|y]-3-Afla-4-?tH**|e||0|£. 



^ShS (7). BlttSil^lOlll (6R. 7R) 7-[(Z)-2A2-o\a\±E\ 0 \g-4-'U)-2-S\^ZiMO\a\±oW\E.O\o\s.]-3 - 

( (3-»asoi a^a«-5-sI)b| y 1-3-4W-4-WMI a|o| a . 

«SHI (8). 3|im!^A|o||i! (6R. 7R) 7-[(Z)-2-(2-oFo|iE|oH-4-y)-2-3| =fl»A|o|D|JtOM£o*a|£]- 3 _ 
[ (3-QII ^A|o|±^AhS-5-U)H|y ]-3-*lia-4-?h=^*! Bl|0|m. 

«W« (9). S|tt£«tqA|a|fl| (6R, 7R) 7- [ (Z)-2-(2-oFo|i t E|of#-4-^)-2-A|#sa!a^A|o|a|i i ohAl|EoJa| 
£]- 3 - [ (0|£*A»-5-*l)«IW ]-3-*HH-4-?^*lei|0|H. 

(10). sl^S^^A|Dl|g (6R, 7R) 7-[(2D-2-(2-oK>licE|oFS-4-Sl)-2-A|§sa!iaA|o|o|i c: ojA|Bo(.a| 
S )-3- [ (3-HSHO| )H| y ]-3-A||a-4-^S^i| aflO|S. 

2+tt# (11). B|ttJMmA|D||| (6R ( 7R) 7-[(Z)-2-(2-0^|i t E|o^-4-?J)-2-A|#^gaA|o|D|i 1 oWlSoFo| 
£]-3-[(3-§£SO|A^A^-5-tt)H|y]-3-A|fl-4-?^Si4|8llo|a. 

^SM- (12). B|tfSfl^A|D||B (6R, 7R) 7-[(Z)-2-(2-oJa|lnE|oS-4-a)-2-^imsaB^A|o|n|«cOWSoH3| 
JE]-3-[(3-m^A|o|^A«-5-fl)H|y]-3-AHH-4-?Fse|4!B«o|s. 

S^S (13). 1-oWI^A|o||i (6R, 7R) 7-[(Z)-2-{2-Oho|icE|oH-4-S!)-2-D||^A|oFo|i c oWlSo^|E]-3-[(0| 
^AH-5-U )a\ y ]-3-4IH -4-7I-S 3i 0| S . 

StSf (14). 1-oWI^A|o||S (6R.7R) 7-[(Z)-2-(2-0^|- E E|ohS-4-y)-2-Dfl^A|o|-o|i E .oHlSO|-o|SE]-3-[(3-H 
Sao|^s.A^-5-°J)H|y]-3-Aflf|-4-?|-ss^a||o|S. 

ShthS (15). 1-oWI^A|ofli (6R, 7R) 7- t(Z)-2-(2-Oho|itE|o«-4-a)-2-ll|«*A|oHi|liiOhAy£oHi|E]-3- 

[ (3-Saao|^AW-5-u)B|y]-3-Ains-4-?hs^a|o|E. 

W (16). 1-oWI^ A Mia (6R, 7R) 7 - [ {Z)-2-{2-O\a\^e\O\^-A-^)~2-0\m^\0[o\hz0[Mmo\o\S.]-- 3 - 
[ (3-0(1 *a|o|£«WB-5-SI)b| y ]-3-^m -4-^«*WI 40| S. 

SfOT (17). 1-oMI^|o||l (6R, 7R) 7-[(Z)-2-(2-Oha|^EloF#-4-^)-2-S| = ^A|o|Q|icoNMofo|5E]-3- 
[(o|^AW-5-y)n|yj-3-A||a-4-na***la«o|a. 

SW# (18). 1-oM|sa|o||S (6R, 7R) 7-I(Z)-2-(2-0^|JtE|o»-4-l|)-2-«|E^A|o|o|icOWHoHi|£]-3- 
[ (3-^S£O|±^A^-5-iJ)ti|y]-3-A||a-4-?F3^B||0|H. 

Sftf# (19). 1-oW^A|oJB (6R, 7R) 7-[(Z)-2-(2-o^|tE|o^-4-^)-2-*|=SA|o|D|i t oW|eo^|H]- 3 - 
( (3-#SSO|iS A fS-5-%!)U|y]-3-^m-4-?^4Jsi|0|e. 

SfSS (20). 1-oWI^A|o0i (6R, 7R) 7-[(Z)-2-(2-ofQ|inE|om-4-^)-2-o|H^|o|o|toNIHo^|H]- 3 - 
[ (3-0|RA|o|^AH-5-a)b|y]-3-Al|l-4-?^^a||O|e. 

Sflfg (21). 1-oW[SA|o)|i (6R, 7R) 7-[(Z)-2-(2-0^|JcE|oH-4-y)-2-A|#Sfii§^A|o|a|iiOWlSO^| 
£]- 3 - [ (0|^4S-5-^)a|y ]-3-A<m-4-?^^B)|0|S. 

SJSS (22). 1-oW|=A|o][a (6R, 7R) 7-[(Z)-2-(2-Oha|i t E|oH-4-S)-2-A|#Sfi!S^A|o|D|i t oW| Ho^l 
£]-3-[(3-HSH0|^Aj§-5-y)tJ|y]-3-Al|li-4-?|-s^EH|0|S. 

tfft (23). 1-oWRA|oBi (6R. 7R) 7-((Z)-2-(2-0^| «n^oH-4-^)-2-A|gSSl^A|o|o|itOWISO^| 

E]-3-[(3-#aao|±^Af»-5-si)Hiy]-3-A(lB-4-?F«^4|Bao|s. 

(24). 1-OlMmA\o\\<§i (6R, 7R) 7-[(Z)-2-(2-0^|tE|O^-4-S)-2-A|^se!g^A|0|o|toH|eo^| 
H]-3-[(3-m^A|o|^AH-5-y)b|y]-3-*IHS-4-?J»^allo|E. 

SW# (25). 1-0|±=S^A|^afiy^A|oflB (6R, 7R) 7-[(Z)-2H2-oWi&|oFfi-4-y)-2-Q«=A|o|a|toMl£ 
oH3|£]-3-[(o|^^§-5-y)b|y]-3-Ai|U-4-?FS^sflO|S. 

*fSMI (26). 1-0|±HS^A|^say^A|o)|i (6R, 7R) 7-[(Z)-2-(2^D|i t E|oFa-4-tt)-2-OB^A|o|o|icOMI£ 
oFD|£]-3-[(3-«a£0|±^A^-5-Sl)H|y]-3-*IIH-4-7^4lal|o|a. 
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(27). 1-0|:fcSS4H?>fiSy5A|o||H (8R. 7R) 7-[(Z)-2-(2-0^|tE|0^-4-^)-2-DlRA)o|a|iioNlH 
o[o\ £ ]-3- [ (3-# SSO| ±^aH-5-^)h| y ]-3-AflgJ- 4 -?F=^-feJ e|| o| £. 

«W# (28). 1-0|£HS^A|^sMy^A|o||i! (BR, 7R) 7-[(Z)-2-(2-oH>I^ElO^-4-U)-2-nj| 4A|0|a|icOMf & 
o^!Sl-3-[(3-D|l^A|o|^A^-5-81)u|y]_3-A||l|-4-j'hS^E||0|E. 

STOS (29). 1-0|^iS^A|?psays A |o||a ( 6Rf 7R ) 7-[(Z)-2-(2-0^□|i c .E|0^#-4-e^)-2-S|H^A|o|□|j c o^Ai| 
Ho^|£]-3-[(0|^AH-5-^) U |y]- 3 -^|U-4-?Fa^a||0|E. 

SfSS (30). 1-0|:£«S^A|^Bfiy^A|o||i! (6R, 7R) 7-[(Z)-2-(2-o^|JtE|oFg-4-S)-2-o|JE^A|o|a|iiOWI 
S0fD|£]-3-[(3-H^a.0[^^AH-5-^)u|y]-3-Al|^-4-?t = aAja||0|H. 

(31) . 1-OK»S^A|?^y£A|o||§ (6R, 7R) 7-[(Z)-2-(2-ohD|tE|Ot#-4-H)-2-o|H^A|o|Q|^oMI 
M0fD|£]-3-[(3-lSS0|^A^-5-«J)H|yj-3-A|ra-4-na^4lBl|0|s. 

(32) . 1-0|^=S#A|?^ya A |o||l (6R, 7R) 7-[{Z)-2-(2^a|iE|o^-4-SO-2-*|H^A|o|o|toW| 
^o^|£.]-3-((3-tH|^-^[o|^^A|-g-5-^)a|y ]-3-xl]fj-4~?^=^a||o|e, 

(33) . 1-0|± = S^A|?fsMyaA|o||y (6R, 7R) 7-[(2)-2-(2-Oho|itE|oHI-4-tt)-2-*l»jE«S^A|o|o| 
itoWISoJa|E]-3-[(o|4:^Afffl-5-i|)H|y]-3-*l|fl-4-?ha«t*la||0|S. 

(34) . 1-0|^HS#A|?^Hy^A|of|i! (6R, 7R) 7-[(Z)-2-(2-OH>|iiEJO»-4-lI)-2-A|«SHil^A|o|o| 
ir.oFA||eohD|E]-3-t{3-BiS.ao|±SA|.g-5-g)u|y]-3_Aflg-4_ ? |.aM^ B )|o|B - 

J*W (35). 1-0|^^-=Aj^s.ay^A|o)ji (6R, 7R) 7-[(Z)-2-(2-ofD|iE|o^-4-^)-2-A|a sfl jga A |o|D| 
icOhA|I«ohD|E]-3~[(3-#aSO|^A^-5-el)H|y]-3-A|H-4-?^^|B|o|B. 

2fS# (36). 1-0|4iHS^A|?^My^A|o«ij (6R, 7R) 7-[(Z)-2-(2-O^|itEjoH-4-^)-2-A|#S@!i^A|0|D| 
icOMt a oja l£ ] -3-[ (3-DJI S|A| o| ±S; A^-5-U )u| y ]-3-Ai|g|-4-?t-s.a g b| o | £ . 

c*Ss| dfe & £?3# aui|s| o<|#shoi ^ ?!om 0 |o|| 5j®gcte 7Jg oWc}. 

1B|-3hD||^A|e!!S (6R, 7R) 7-[(Z)-2-(Sa|gOho|i 1 E|oH-4-a)-2-D|^A|o|D|i c oWlSo^|E]-3-s £ 
SD||i-3-Mra-4-^s^-aB||OiSSl 2, 

2-(ea|i!o^|icEioH-4-^)-2-Q||^A|o|D|toWIH *1 8.68Q (19.57mmol)Bf =fef-Di|s A |«!l^ (6R, 7R) 7-0[ 
□ |it-3-#aSD||il-3-A|H-4-?fa^B||0|S slHSlSalS. 7.93g (19.57mmol)#200ml2| olliS!! #£E| = 
S°Jjo|| 7W2 -5'C£ a^A|^cf. o| #9l|o|| 6.3mL (78.28mmol)£| 7(*fjl 20ft Zt jHtt» * 3.65mL 

(39.14 mmol)S| 3.±&B\± 3A|&3B|£ft 7[t\JL 30ft& HWa|^d|-. o| #°!|# §, Btf A^eg s 
t[ ±^WS. ^ a\=m\$2.S. 22A|^ch Of 0<3K fe^SO 0|±HSH 0| 

E«as. 2*1!S^01 ^sj S^e 12.5g (80%)# 

1 H-NMR <CDCI 3 , 5): 3.46 (2H, ABq, C2-H). 3.81 (3H, s, PhOCH 

3 ), 4.07 (3H, s, -OCH 

3 ), 4.53 (2H, ABq, C3-CH 

2 ), 5.03 (1H, d, C6-H), 5.22 (2H. s, -OCH 

2 - ), 5.92(1H, q. C7-H), 6.74 (1H, s, E|OH-H), 6.77 {1H, d. NH). 6.90 (2H, d, Ph), 7.20 ~ 7.39 (17H, m. 
Ph). 

&20f| 2^Bf-cH|SA|gji5J ( 6 R, 7R) 7-[(Z)-2-(S2lloHi|iiiE|oS-4-S|)-2-D||^A|o|D|icOWISOJa|£]-3-ea| 
s||yais|H3O0B-3-A||fl-4-?li**|Bi|o|e 22=21 stfs. 

ji^HWI'tfS (6R, 7R) 7-[(Z)-2-(EB|||0^|jEE|o«-4-tt)-2-D|^A|o|D|itoWaoHi|fE]-3-#£JBiHH- 

3- *fl«-4-?h£*|4|a||0|S 6g (7.55 mmol)# 1 0Omial o\M\B *o\JL sa|s||y3E±fl 1.98g (7.55mmol) 

= LH| (7.65 mm ol)# 7W2 £jftoi|Ai 2A|y jag>A|acf. o| fe^«K2 *l 
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g ^3 8.5g (95%)S ^StcK 

^HOfl 3^Bho|^iej!9 (6R, 7R) 7-[(Z)-2-(e£|iohD|i 1 E|oH-4-a)-2-DiRA|o|o|JnOMIMO^|£]-3-[(3- 
*S£0|:fc3A»-5-«lHi|y]-3-Al|fl-4-^£*tfMO|Sfi| 

E^hDB^A|Hjja (6R, 7R) 7-[(Z)-2-{S^lloKi|JcE|o«^-il)-2-o|^A|o|o|itoWaoho|£]-3-Ha|ii||Wa^ 
=NstHa-3-4-?^a^e||o|H £££ 2.0g (1.74mmol)2f 3-t3.£-5-S1J0|:fc^A^ o.69g (5.23mmol)# 
20ml2| QfliS! 1^2|H #?«cH| ^o[H 20ml£| 5% Bit =r±«-|-H# JWRdt. ii&ofiM \*\?} M&Z>13. 0| 

S 0 -*l# Si* •SICHS C^, o| §°Jj§ Y=r= #*J ohOMI §SS 0|2f, e#«M 

ch 0| * 3^ohS.zi2Hs| (S^Hgei), Siif: oflfl oKMEfloiS = 2 : 1)S =*i *%# 800mg 

{53%)* esach 

1 H-NMR (CDCI3, 6): 3.46 (2H, ABq. C2-H), 3.81 (3H, $, PhOCH 

3 ), 4.08 (3H, s, -OCH 

3 ), 5.10 ~ 5.16 (3H, m, C6-H. -OCH 

2 -), 5.95 (1H, q. C7-H). 6.13 (1H, s. 0|±§aH-h), 6.38 (1H, d, u|y-H). 6.75 (1H, d, «|y-H), 6.88 (2H, 
d, Ph), 7.02 (1H, s, E|oH-H), 7.20 ~ 7.42 (18H, m, Ph, NH). 

S20|| 4L4E# (6R, 7R) 7-[(Z)-2-(2-otD|icE|oH-4- , i!)-2-Ql|^A|o|n|i c o|-Aj|Eo^|£]-3-[(3-f JLaolrfc^ 
4S-5-S)-a| U ]-3-AllSJ-4-?^^^ej|o| so) 

4ahO)I^A|ajSj (6R, 7R) 7-[(Z)-2-(2-M^]io^□|ir:E|o^l-4-i)-2-D|j^A|o|o!i c -o^A^|HO^a|H]-3-[(3-SS 
SO|±^A^-5-a|)-d|y ]-3-Mia-4-?ha«|*|a(o|s 1.0g (1.14mmol)# 2.5g2J oH^ofl ^o|n o'CS y^W 
%c\. o| $qo|| lOmlSI HB|i = 2SOW|§ 2A|?J R*}?} o| §°>)S g^ej o| 

± = S1 <X|E|| = £ ZiMlllWacK o| 3UHl# 7% Ehth ^±m§ sqofl ^O|ol ( P H=7) s*aj. 5f H-SO^ZLEH s| 

07Hs°ji: 15% D«e»)£ ^ sm# o.24 0 (4o%)# asa^K 

tH-NMR (D 2 0, 6): 3.57 (2H, ABq, C2-H), 4.03 (3H, s. -OCH 

3 ), 5.40 (1H, d, C6-H), 5.90 (1H, d, C7-H). 6.51 (1H, d, H|y-H). 6.52 (1H, s, 0|A^a«-h), 6.77 (1H, d, 
«iy-H), 7.07 (1H, s, EjoH-H). 

1S|»S«I5A|0H| (6R. 7R) 7-[(Z)-2-(2-oho|iE|oH-4-^)-2-0||SA|o|o|i c oHlSo^|£]-3-(3-#S 
SO|±aA^-5-^)o|y-3-Alll-4-?^^y|0|es| *)|2. 

L4S» (6R, 7R) 7 - [ (Z) - 2 - (2-ofB| icEjoH-4-81) - 2 - H^A|o|o|icoW «ofo|£]- 3 - [ (3-#SSO|4: 
^AH-5-^)b|y] - 3 -AlH-4-?l-e^^Bj|o|S 100mg (0.19mmol)§ 1m|S| N,N-c|»|flloMlSoH)|£ §SI|cX| 
^o|2 ota y^A|^cK o| §oJio)| 9img (0.38mmol)a| R££0)li! EHhH|o|ea. o.5ml2| N.N-qnflgoMimof 
°\— StJi)o)| f^s) 8)7W8<=h fl»Hte 20*Z> jatttt* 10mis| o||f oM!El|o|H §°Ho|| 7W2 

S 0)tE)|HS jLH*«W §3 84mg (70%)# SSM. 

1 H-NMR (CDCI3. 6): 1.19 {9H, s, t-^D), 3.50 (2H, ABq, C 
2 -H), 4.10 (3H, s, -OCH 
3 ), 5.21 (1H. d, C 

6 - H), 5.45 - 5.60 (2H, brs, -NH 
2 ), 5.87 (2H, q, -OCH 

2 -), 6.06 (1H. ABq, C 

7 - H), 6.21 (1H. s, 0|±^A>#-H), 6.43 (1H, d, u|y-H), 6.71 (1H, d. H iy— H), 6.97 (1H, s, &|0H-H), 7.39 
(1H, d, -NH-) 



*JA|oj| 2(1) S|tt£ti^A|0|g (6R, 7R) 7-[(Z)-2-(2-oW«cE|offi-4-«|)--2-D||*A|o|ii| £oMI e 0f a|£]-3-(o| 
^M^-5-|i)u|y-3-^l^-4-?F=^^a)|0|e, 

L+a» (6R, 7R) 7-[(Z)-2-(2-o^□|^E|o^g-4-iJ)-2-IJ^|^|o|^|i c o^A^lSO^Q|E]-3-(o|4:ax^§-5_^)b|y-3- 
A||l-4-?^^-jJa||0|S 85mg (0.1 7m mole) Bf £££0111! 2|S?5f]o|H 83mg (0.34mmol)# 4^1 -y^l o)| M[ ^ 
^§221 (SH. tf*A|?ao| #Si)°li>M tf£A|9| s.^ SUM- 75mg (74%) # *£«KKC|-. 

1 H-NMR (CDCI 3> 6): 1.19 (9H, s, t-¥S), 3.52 (2H, ABq, C 

2 -H). 4.07 (3H. s, -OCH 

3 ). 5.21 (1H.d, C 

6 - H), 5.30 - 5.40 (2H, brs, -NH 

2 ) , 5.85 (2H, q, -OCH 
2 -), 6.08 (1H, ABq, C 

7 - H), 6.21 (1H, s, 0|4:^AH-H), 6.51 (1H, d. ti|y-H), 6.71 (1H, d, n|y-H). 6.89 (1H. s, EJoH-H), 7.52 
(1 H, d, -NH-), 8.1 9 (1 H, s, 0|^^a|-=-h). 

(2) B|&Sa!^A|D|g (6R, 7R) 7-[(Z)-2-(2-otD|i E E|o^-4-^)-2-D)|=A|o|o|h ; -oWlE 0tD | E ]_3_ [ (3_ Ssa 
0| ± SAH_ 5 -oj)H|y]_3_ /Mra _4_ 7 ^aa^s j |o|E. 

4Sf (6R, 7R) 7-[(Z)-2-(2-OfD|icE|0|^-4-i!) - 2 - D|| ^A|o|o|in. - oHIHohn|£] - 3 - [(3-H^£0|^ 
A^-5-^)«iy 3 - 3 - 4|^-4-?h=^-ys)|o|S100mg (0.1 7mmole)2|- S££D||iJ s|^-aflo|e 84mg (0.34mmol) 

# um\ m-\ us (s°h, em^s, smAiaoi #sj)oh*i 89mg (77%m n 

1 H-NMR (CDCI3, 6): 1.19 (9H, s, 3.51 (2H, ABq, C 

2 -H), 4.11 (3H, s, -OCH 

3 ) , 5.22 (1H, d, C 

6 - H). 5.42- 5.56 (2H, brs, -NH 

2 ) ,5.85(2H. q, -OCH 
2 -), 6.08 (1H, ABq, C 

7 - H), 6.22 (1H, s, 0|±^A«-H), 6.45 (1H, d, uiy-H). 6.72 (1H, d, H|tf~H). 6.98 (1H. s. E|oS-H). 7.42 
(1H, d, -NH-). 

(3) =I^S^^A|D(|i! (6R, 7R) 7-((Z)-2-(2-o^|i c E|oH-4-iJ)-2-[HI^A|o|D|ic-oW|Eo^|H]-3-(3-0||SA|o| 
±% Ml-5-°d ) u I y -3-4IS -4-? h £ mi SI O | ■ . 

l|§§ (6R, 7R) 7 - [(Z)-2-(2-oFa|tE)o|-S-4-U) - 2 - m^A|o|a|ic - oWSofa|£] - 3 - [(3-0)1 o[±% 
A|-#-5-^)H|y 3 ~ 3 - All! - 4 - ?r = ^-y£ilo[£73mg (O.UmmoleW £££nfll q Shall o|e 67mg 
(0.28mmol)# &7\ £m\ 12* I>S &}§3E2j («aR, SJ-§A|yo| #S»o||Ai &}§A|^ Sffhg 54mg 

(63%)#^|S*^cK 

'H-NMR (CDCI3, 6): 1 .18 (9H, s, HMI). 3.52 (2H, ABq, C 
2 -H), 4.01 (3H, s, -OCH 

3 ) . 4.07 (3H, s, -OCH 
3 ), 5.23 (1H, d, C 
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6 - H), 5.31 - 5.43 (2H, brs, -NH 
.,), 5.85 (2H,q, -OCH 

2 ) , 6.04 (1H, ABq. C 

7 - H), 6.25 (1H, s, 0|rt^AfS-H), 6.48 (1H, d, u|y-H), 6.67 (1H, d, u|y-H), 6.88 (1H, s, E|O r §-H), 7.49 
{1H, d, -NH-). 

(4) 1-oH|sa|cH|1! (6R, 7R) 7-[(Z)-2-(2-oFo|i 1 E)oh#-4-lJ)-2-[}||^|o|o|iioWIMo^|£]-3-(0|rt^A^- 

5- 1i)u\<d-3-Mm-A-?\m.miBi\o\ = . 

t-fEg (6R, 7R) 7 - [(Z) - 2 -( 2 - o r o|it:e|oH - 4 - H) - 2 - omA|o|o|i,LOMlHo r o|£] - 3 - (ol±^*rfi 
- 5 - §l)u|y - 3 - M\m - 4 - ?|-=s^a!|0|E ioOmg (0.20mmol©)^ 1-J*£Ho|[l oH|E||0|e 67mg 
(0.40mmol)# tfA|ofl Ml £€r (£°H, tf#^£E, *}%MZ}0\ g<&)o\\M &<§M?i 90m g 

(80%)# *«2Sr£cr. 

1 H-NMR (CDCI3, 6): 1.44 - 1 .55 (3H. m, -CH(CH 

3 ) ), 2.15 (3H, d. -OCOCH 
3 ), 3.50 (2H, ABq, C 
2 -H), 4.05 (3H, s. -OCH 
3 ), 5.20 (1H, d, C 

g-H), 5.35 ~ 5.43 (2H, brs, -NH 

2 ) ,6.05 (1H, ABq, C 

7 -H), 6.20 (1H, s, 0|±s Af g_ H)i 6 48 (1Hi d> u|y- H ) ( 6.69 (1H, d, b|y- H ). 6.85 (1H, s. &|o r §-H), 6.90 
(1H, brs, -CH(CH 

3 ) ), 7.56 (1H, d, -NH-), 8.21 (1H, s, 0|£ffiA^-H). 

(5) 1-ofAl[sx|o||i (6R, 7R) 7-[(Z)-2-(2-Ofo|icEjoh#-4-^)-2-D||^A|o|D|toH|MOrn|£]-3-(3-SS£0|^ 

^^m-5-^)a\^3-Mm-4-9[s.^^\o\E.. 

4S§ (6R, 7R) 7 - [ (Z) - 2 - (2-o r a|icE|Or# - 4 - H) - 2 - D||^A|o|a|i Q -oMIEoK.|£] - 3 - [ ( 3 - MS 
HO|±-axH - 5 - iJ)b|y ] - 3 - A^-4-?r=^sllo| E65mg (0.11mmoleW ^-S.S.S.o\\^ oW|EJ|o|M 38mg 
(0.23mmol)« #7| £Ja|o« ml- !>€• Sr§2?d (§°H, H^SS. ^§A|2iO| #SJ)o||aH #%M?i ! ^ : % Srtfg 45mg 
(62%)# *H23 r SJCr. 

1 H-NMR {CDCI3, 6): 1.44 ~ 1.54 {3H. m, -CH(CH 
3 )), 2.17 (3H, d, -OCOCH 
3 ), 3.49 (2H, ABq, C 
2 -H), 4.06 (3H, s. -OCH 
3 ), 5.23 (1H,d, C 

6 - H), 5.32 ~ 5.43 (2H, brs, -NH 
2 ), 6.03 (1H, ABq, C 

7 - H), 6.23 <1H, s, 0|±sa^-h), 6.47 (1H, d, U|y-H), 6.68 (1H, d, u|y-H), 6.87 (1H, s, E|oH-H), 6.92 
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(1H. brs, -CH{CH 

3 )), 7.56 (1H, d, -NH-). 

(6) 1-OW^A|0(|| (6R. 7R) 7-((Z)-2-(2-0^|liiEJoH-4-^)-2-Di|SA|Oin|inOWI^O^|SE]-3-(3-lSSO|4i 

S; AH-5-g )u | y -3-4ISJ -4-?r^j*i s|| o| s . 

1- 4S§ (6R, 7R)7-[(Z)-2-(2 - Oho|JkE|oH - 4 - «|) - 2 -Dfl^Ajololt -oMl^o^|£] - 3 - [ ( 3 -g 
SSO|±^AH-5 - H) u|y ] - 3 -Afla -4-^a*Wla||o|"ioomo (0.19mmole)s+ 1-H£ao||g oWlE||o|e 
63mg (0.38mmol)§ &7\ «|A|ofl 1 jJj S>§S2 (§°H. S}§^E, Bh«*l2K>l #£l)o||Ai 

82mg (73%)# *|3B*K&cK 

1 H-NMR (CDCI3, 6): 1.45 ~ 1.56 (3H, m, -CH(CH 
3 )), 2.16 (3H, d. -OCOCH 
3 ), 3.51 (2H,ABq, C 

2 - H). 4.08 (3H, s, -OCH 
3 ), 5.22 (1H.d, C 

6 - H), 5.33 - 5.42 (2H, brs, -NH 

2 ) , 6.08 (1H. ABq, C 

7 - H), 6.25 (1H, s, 0|^A^-H), 6.49 (1H, d. «iy-H). 6.66 (1H, d, «iy-H). 6.87 (1H, s, EJoH-H), 6.93 
(1H, brs, -CH(CH 

3 ) ), 7.58 (1H, d. -NH-). 

(7) 1-OMI**|0||I (6R, 7R) 7-[(Z)-2-(2-ota|i t E|oH-4-^)-2-DimA|o|D[iiOWlm-0^|H]-3-(3-Dj|^A|o| 

±% ah-5-s )hi y -3-Aim -4-9\*m-u ho\*. 

qsf (6R, 7R) 7 - [ ( Z ) - 2 - ( 2 -o^|inE|oH - 4 - 8|) - 2 - ag 5jA| o|o|in-o|-A|| Ho^lEJ - 3 - [ (3-D||^ 
A|0|±^AH-5-cj) U |y] - 3-M\E - 4 - ?^^s||0lH78mg (0.15mmole)2| 1-»SHO||g o r AflEflO|e 4g mQ 
(0.30mmol)^ #7[ 4M|<XI m S>S ehgfES (§°H, #of ^U)o)|Ai g1gA|=*| si* 

60mg (69%)# *H2*h5&c|-. 

1 H-NMR (CDCI3, 6): 1.44 ~ 1.55 (3H, m, -CH(CH 

3 )), 2.17 (3H, d, -OCOCH 

3 ), 3.49 (2H. ABq, C 

2 -H), 3.99 (3H. s, -OCH 

3 ), 4.07 (3H, s, -OCH 

3 ), 5.23 (1H, d, C 

@-H), 5.31 ~ 5.42 (2H, brs, -NH 

2 ) , 6.09 (1H, ABq, C 

7 -H), 6.22 (1H. s, 0|±^AH-H), 6.49 (1H, d. u|y-H), 6.67 (1H. d, n|y-H). 6.87 (1H, s, EL|o r l-H), 6.94 
(1H, brs, -CH(CH 

3 ) ), 7.58 (1H, d, -NH-). 



(8) 1-0|£E£^A|?tasy^A|of|i! (6R, 7R) 7-[(Z)-2-(2-o^|i c e|oH-4-ij)-2-P)|^A|o|a|i E oWIMo^|£]- 
3-(0|4:SAH-5-^)u|y-3-A{|S|-4-?^*Ajs)|O|e. 

(6R, 7H)7-[(Z)-2-(2 - 0^|±nEJoffi-4-&!) - 2 - mfljA|o|nJi;oM] SoW£] - 3 - ( 0|A^a|. 

1- 5 ) a|y - 3-AJIH -4-?h**tfB||o|" 67mg (o.l3mmole)2f 1-fiS£n|HH 0|±»£l ?rSM|0|J= 
69mg (0.27mmol)§ &7\ ^a|o)| iaf ^§52 (§ot|, y§S£. ^§A|2fo| #SJ)o!|Ai «h§A]^ 
59mg (72%)-= 312*^^. 

1 H-NMR (CDCI 3 , 5): 1.25 (3H, d, -CH(CH 

3 ) 2 ), 1.27 (3H, d,-CH(CH 

3 ) 2 ), 1.54 {3H. d, -CH<CH 

3 )), 3.51 (2H, ABq. C 

j,-H). 4.15 (3H, s. -OCH 

3 ), 4.89 (1H, m, -CH(CH 

3 ) 2 ), 5.20 (1H, d, C 

6 - H), 5.42 - 5.60 {2H. brs. -NH 

2 ) , 6.01 (1H, ABq. C 

7 - H), 6.21 (1H, s, Ol^Affl-H), 6.46 (1H, d, H|y-H), 6.72 {1H, d, H|W-H). 6.90 (1H, brs, -CH(CH 

3 ) ), 7.10 (1H, s, E|oH-H), 7.56 (1H, d, -NH-). 8.20 (1H, s. o|i^A>#-H). 

(9) 1-0|AHS^A|?Jafiy^A|o||a (6R, 7R) 7-[{Z)-2-(2-Oho|i c E|oH-4-^)-2-Di|SA|_o|D|i I1 OrA||eo^| 
£]-3-(3-HSao|:t^Ag-5-^)t)|y-3-Al|^-4-?r=^^e)|OlM. 

L+MS (6R, 7R) 7 - [ ( Z ) - 2 - ( 2-O r O|icE|OH-4-S|)-2-DimA|0|D|in-OWlSOfO|£3 - 3 - [ (3-HSHO|£ 
^A^-5-S)H|y ] - 3 - 41! - 4 - ? r s^^e)|o|e 77mg (o.i3mmole)Bf 1-R2.EDi|i o|^HS^ 7rMM|0|E 
69mg (0.27mmol)# £PI ^A|ofl 13 f ^gS?d (£°H, t^SJE, ^§A|y 0 | #^)of|Ai ^§a|^ aw 335. 
68mg (74%)§ 

1 H-NMR <CDCI 3 . 6): 1 .25 (3H, d, -CH(CH 
3 ) 2 ), 1.27 (3H, d,-CH{CH 

3 ) 2 ), 1.54 (3H, d, -CH(CH 

3 )), 3.51 (2H. ABq, C 

2 - H), 4.09 {3H, s, -OCH 
3 ), 4.89 (1H, m, -CH(CH 
3 ) 2 ), 5.21 (1H,d.C 

6 - H), 5.40 - 5.58 <2H, brs. -NH 

2 ) , 6.02 (1H, ABq, C 

7 - H), 6.24 (1H, s, 0|4r^AH-H), 6.47 (1H. d, «iy-H). 6.73 (1H, d, b|y-H). 6.89 (1H, brs, -CH(CH 

3 ) ), 6.96 (1H, s, EJofS-H), 7.45 (1H, d, -NH). 



(10) 1-0|±»S**Wsfiy5A|0|H| ( 6R - 7R) 7-[(Z)-2-(2-0^|inE|oH-4-ii)-2-Di|^A|-0|D|i c .oW|eo|-n| 
E]-3-(3-^SSO|±^Afg-5-iJ)H|y-3-A)|l-4-?m^^s||0|e. 

US* (6R, 7R) 7 - [ ( Z ) - 2 - (2-0^|JcE|0» -4 -fl) -2 - DU^Ajo|Q|in-oWlBO^|H ] - 3 - [ ( 3-fS£ 
0|diSW*-5-tl )B|y ] - 3 - A||f|| -4 - ?l = a*flB||0|H 100mg (0.19mmole)4 1-£2£D||i! 0|£H£SI ?rfi 
MI0|S 97mg (0.38mmol)§ £M ^jA|ofl uif f^g «1§22 (§°H, ^§<MLK>| l-g)oflAi SF#a|7J s.s\ 

mttm 85mg (71%)# *£*KKcK 

^-NMR (CDCI 3 , 6): 1.26 (3H, d, -CH(CH 

3 ) 2 ), 1.29 {3H. d, -CH(CH 

3 ) 2 ), 1.57 (3H, d, -CH(CH 

3 )), 3.50 (2H, ABq. C 

2 -H). 4.13 (3H, s, -OCH 

3 ), 4.88 (1H, m,-CH{CH 

3 ) 2 ), 5.19 (1H, d, C 

6 - H), 5.38 - 5.52 (2H, brs, -NH 

2 ) . 5.99 (1H. ABq, C 

7 - H), 6.22 (1H, 5, 0|±^A^-H), 6.48 (1H, d, n|W-H), 6.74 (1H, d, h|W-H). 6.87 (1H, brs, -CH(CH 

3 ) ), 6.99 (1H, s, E|oH-H), 7.45 (1H, d, -NH-). 

(11) ^-0\±B.S.S ! M^S.S.'d^Mo\\U (6R, 7R) 7-[(Z)-2-(2-oK»lix:E|o»-4-ll)-2-iH^A|o|a|JBOMlaoJo| 
£]-3-(3-CHI^|0|di^AH-5-H)u|y-3-Al|U-4-?r^^E)|0|e, 

(6R, 7R) 7 - [ ( Z ) - 2 - ( Z-oJo|«cE|o« - 4 - «| ) - 2 - Dfl^A|o|a|«r.-oW|Eo*Q|£] - 3 - [(3-0)1^ 
A|o|ds^AH|-5-ll)a|U]-3-Aflf| - 4-?r^^|3||o|e 71mg (o.i3 m mole)JiH-H2Hmii o|±n S ^ ? ^ 
HOIS 67mg (0.26mmol)* #7| UM<4 13f US £r§3EZJ (§°H. U J§S£, &>§<MZ}0| W^MM <Si%Mn ^ 
SHr# 63mg (74%)* *I58I5&cK 

1 H-NMR (CDCI3, 6): 1.27 (3H, d, -CH(CH 

3 ) 2 ), 1.29 (3H, d, -CH(CH 

3 ) 2 ), 1.56 (3H, d,-CH(CH 

3 )), 3.50 (2H, ABq, C 

2 -H), 3.98 (3H. s. -OCH 

3 ), 4.10 (3H, s, -OCH 

3 ), 4.86 (1H, m, -CH(CH 

3 ) 2 ), 5.24 (1H, d, C 

g-H), 5.34 ~ 5.49 (2H, brs, -NH 

2 ), 6.00 (1H, ABq. C 

7 -H), 6.23 (1H, s. 0|±*-AH-H), 6.48 (1H, d, «iy-H), 6.74 (1H, d, b|H-H), 6.87 (1H, brs, -CH(CH 
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3 )), 6.94 (1H. s. E|0^-H). 7.65 (1H, d, -NH-). 



(6R, 7R) 7-[(2)-2-(2-oho|icEJoH-4-^)-2-o|H^A|o|a[i:oMlHoFP|H]-3-[(3-# 
SS0|±a A ^-5-^)d|y ]-3-Al|Sj-4-nsa^aj|0| eo| *|[2=i4m# (6R, 7H)7-[(Z)-2-(2 - ohalJcEtoh 

1- 4-H) - 2 - «|H^A|0|Q|ic0WIS0|-o|£]-3-[(3-l-s.^.0|±SAH-5-a)b|y]-3-^ll-4-?(-M^^e||O|E 
lOOmg (O.l9mmol)§ 1mLS| N,N-c|n)lioMlSoK>l = §2!|of| 4=o|l> o(CS "g^&Cr. o| §°ijo|| 64mg 
(0.39mmol)2| 1-«£H<H|S oW|E||o|j=§ 0.5mL2| N,N-£|0||SoMlHoM c ^ol| frS) £3£*| § £ 
S.OHM ffl^fi' * 10mL2| ofll oMIE||o|e gojjcH| 0 | £°J|# #, 3dO|£ch o| sqft 

omMI^°S (H3f 0|rtHSS <<E||as H*|^3f0i ^ Sf*j-# 76m g (68%)# 

1 H-NMR (CDCI 3 , 6): 1.46 ~ 1.57 (3H, m, -CH(CH 
3 )), 2.15 (3H,d, COCH 
3 ), 3.50 (2H, ABq, C 

2 - H), 5.23 (1H,d, C 

6 - H), 5.39 ~ 5.48 (2H, brs, -NH 

2 ) , 6.05 (1H, ABq, C 

7 - H), 6.26 (1H, s, 0|^A^-H), 6.46 (1H, d, u|y-H), 6.67 (1H. d, «IU-H), 6.89 (1H, s, E|o«-H). 6.93 
(1H, brs, -CH(CH 

3 ) ), 7.58 (1H, d, -NH-). 

±jA|ofl 4^a| off 33+ ssjsj. ghgsa^ou, tfSS£)ol|Ai §Hg*f^ M\m £H|-#a| eFSS aasuilS small 
o|s i i-«^.Ho)|g oWIeiioib oj ^o^oug 0 |4:ssi ?r-i-Siflo|B ^# #ys- A|^ej. £r#A|*j 

4 ^€ SJShSS n&SV&cM) S\<St£.im*\«\E (6R, 7R) 7-[(Z)-2-(2-0(-a|i^E|o|-S-4-y)-2-S|H5|A|o|D| 
t-oWE 0 ^|H]-3-(o|±SA|-g-5-^)b|y-3-^|S|-4-?^a4Ja)|0|E. 

L H§ (6R, 7R)7-[(Z)-2-(2 - OrOlJnEIOH - 4 - y) - 2 =*a|o|o| k.oW eo)-D|H]-3-(0|4:a A j 

1- 5-y)a|y - 3 - Hm-4-9\^^\o\m 83mg (0.17mmole)*r aSSAIl H|y3)|o|s 82mg (0.34mmol)# 
#7| aja|o|| 3^ u$ ah§3E2 (sdH, U*S£, ^§a|z}o| #y)o«Ai g1#A|?j =3 6 0mg (61%)g Hs. 

•raw. 

1 H-NMR (CDCI 3 , 6): 1.20 (9H, s, t-^1), 3.51 (2H. ABq, C 

2 - H), 5.23 (1H, d, C 

6 - H), 5.32-5.43 (2H, brs, -NH 
2 ), 5.88 (2H, q, -OCH 

2 ), 6.04 (1H, ABq, C 

7 - H), 6.25 (1H, s, 0|±^A«-H), 6.53 (1H, d. H|y-H). 6.75 (1H. d, «|y-H), 6.92 (1H, s. E|oH-H)', 7.65 
(1H, d, -NH-), 8.21 (1 H, s, o|±^A^-H). 

(2) 2!ysy^A|o||a (6R, 7R) 7-[(Z)-2-(2-0^|tE|Offi-4-y)-2-S| = ^A|o|o|i t -oW|Eo^|£]-3-[(3-H£ 

L-rS§ (6R, 7R) 7 - [ ( Z ) - 2 - ( 2 -oJo|iiEjoH - 4 - tt) - 2 -*|E*A|0|D|is-oMl£olci|£]-3-[(3-S£S. 
0|ds^A«-5-SJ)b|y]-3-*lia-4-ns^a||o|a76mfl (0.13mmole)2 r £££D)|i aittMo|£ 63mg 
(0.26mmol)# Mm 3*1 &« ^§22 (S"H, tt§S£, ttSA|2H>l #SI)o|a| &*§a|^ t>gf# 57mg 
(65%)* «|S*rSack 

'H-NMR (CDCI3, 6): 1.15 (9H, s, t-^H), 3.35 (2H, ABq. C 
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2 -H), 5.15 <1H, d, C 

e -H), 5.35 - 5.45 (2H, brs, -NH 

2 ), 5.78 ~ 6.10 (3H, m, -0CH 

2 C 7 -H),6.21 (1H, s, 0|±saH-H), 6.49 (1H, d, u|y-H), 6.70 (1H. d, o|y-H). 7.01 (1H, s, E|o^-H), 
7.51 (1H, d, -NH-). 

(3) 2|^S^^|D|IS (6R, 7R) 7-[(Z)-2-(2-o^|iiE|ohS-4-^)-2-«|H^A|o|a|i E oWIMofD|£l-3-[(3-t£S 
0|i^4f-5-^J)u|yj-3-Ai|-e)-4-?|-a^s)|o|H. 

i4EE (6R, 7R)7-[(Z)-2-(2 - o^!inE|oH-4-S)-2--S| =^A|o|a|i-oMlSofo|E)-3-[(3-t^O|4: 
^4§-5-^)H|y ]-3-4|U-4-?|-£^e||o|E63mg (0.12mmole)4 £2£D||l s|^s||0|e 58mg <o.24mmol)# 

u?\ uw\ 32f im em^a (m, emss, #%*mo\ %^\m tnt§ 47 mg (63%)* *m 

•raw. 

1 H-NMR {CDCI 3 , 6): 1.21 (9H, s, t-Yl), 3.55 (2H, ABq, C 
2 -H), 5.20 {1H, d, C 

6 -H), 5.35 - 5.45 (2H, brs, -NH 

2 ) , 5.78 ~ 6.10 {3H, m, -OCH 

2 C 7 -H), 6.21 (1H, s. 0|±^>4S-H), 6.49 (1H. d, H|y-H), 6.70 (1H, d, u|y-H), 7.01 (1H. s, E|oH-H), 
7'.42 (1H, d, -NH-). 

(4) niy£y^A|ii||i (6R, 7R) 7-{(Z)-2-(2-o\n\^E\om-^-n)-2-t\^Mo\a\^-o[M\E.o[a\5 L ]-3-{z-n[\^\ 
0|±SAH-5-8J)u|y-3-^m-4-n^^y|O|H. 

i4S# (6R, 7R) 7 - [ ( Z ) - 2 - (2-o(-o|i c E|oH-4-^)-2-S|HSA|o|o|^-o^lBOfD|£]-3-[{3-CHI^>>|0|i:^ 
AH-5-H)H|y ]-3-Al|l-4-?^^ej|0|e lOOmg (O.19mmole)4 2.2HD||i s) «gJ-El|0|M 94mg (0.39mmol)* 

a^i um\ 34 ^€ em 2=2 (*°n, vb&s., 2***1 lk>i *si)oii*i 2***1*1 ^ 79m 9 (67%)* 

•WW. 

1 H-NMR (COCI3, 6): 1 .15 {9H, s. t-Yl), 3.58 (2H, ABq, C 
2 -H), 3.92 (3H, s, -OCH 

3 ) , 5.20 (1H, d, C 

6 -H), 5.31 ~ 5.40 (2H, brs, -NH 

2 ) . 5.80 ~ 6.01 (3H, m, -OCH 

2 C 7 -H), 6.25 (1H, s. OI^aH-h), 6.38 (1H, d, "iy-H), 6.68 (1H, d, u|y-H), 7.05 (1H, s, E|oft-H), 
7'.46 (1H, d, -NH-). 

(5) 1-oW|S^|o||i! (6R, 7R) 7-[(Z)-2-(2-o^|icE|o|-S-4-S)-2-e| = ^A|o|a|J t oWH-o^|iE]-3-(o|^:^^ 
S-5-S)a|y-3-Ai|l-4-?tB^^6)|0|S. 

4£* (6R, 7R) 7 - [ ( Z ) - 2 -te-ofoliEloH^-UK-SI = ^*|0|D|i,ioM| e 0 H3|5= ]-3-(0|rfc^g-5-y) 
«iy - 3 - Mm-4-n^M$\0\E. 91 mg (0.19mmole)4 1-H£HO||i oWINO|S 69mg (0.41mmol)* *J 
A|o;| 34 S>§ 2**2=2 (*°H. 2*§££, 2***IZ*o| #y)o||Ai *S%Mn 4a*# 71mg (69%)* *l|£s^cK 

1 H-NMR (CDCI3, 6): 1.46 ~ 1.56 (3H, m, -CH{CH 

3 ) ), 2.10 (3H, d, COCH 
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3 ), 3.51 (2H, ABq, C 
2 -H), 5.22 (1H, d. C 

6 - H). 5.38-5.46 (2H, brs. -NH 

2 ) , 6.06 (1H, ABq, C 

7 - H). 6.23 {1H, s, 0|±^AH-H), 6.46 (1H, d. *|y-H), 6.67 (1H ( d. b|y-H). 6.89 (1H, s, E|oH-H), 6.92 
(1H, brs. -CH{CH 

3 ) ), 7.56 (1H, d, -NH-), 8.20 (1H, s, 0|^A^-H). 

(6) 1-oWI^^|o)ll (6R, 7R) 7-[(Z)-2-(2-oho|i i: E|ol-#-4-iJ)-2-«l=^^|o|a|k.ohAj|e-oho|E]-3-(3-MSa 
o|^AH-5-SJ)u|y-3-Aiiu-4-?fs^^ai|o|s, 

4Mfi (6R, 7R) 7 - [ ( Z )-2-(2-o^|icE|oH-4-^) - 2 - *| H*A|o|n|Jn-oMlSoH3|£]-3-[(3-«SHO|£5 
Aft - 5 -il ) b|y ] - 3 - - 4 - ?K&«t4|a|0|S64ma (0.11mrnole)2t 1-«SH0BH oH|Eflo|£ 37mg 
{0.22mmol)# £A|ofl Z*\ Be (S°H. S J§SE, &%MVo\ £<&)o\\M ssj 50mg 

(70%)t *|S*K&cK 

1 H-NMR (CDCI 3 . 6): 1.47 - 1.53 (3H, m. -CH(CH 
3 )), 2.04 (3H, d, COCH 
3 ), 3.49 (2H, ABq, C 
2 -H). 5.23 (1H, d, C 

6 - H), 5.40 ~ 5.48 {2H, brs, -NH 

2 ) , 6.08 (1H, ABq. C 

7 - H), 6.23 (1H, s. Olrh^AH-H), 6.47 (1H, d. H|y-H). 6.69 (1H. d, u|y-H), 6.88 (1H, s. E|o»-H),"6.89 
(1H, brs. -CH(CH 

3 ) ), 7.55 (1H, d, -NH-). (7) 1-oWI*W<>lltl (6R, 7R) 7-[(Z)-2-(2-0^|icE|OH-4-iJ)-2-*|H^A|o|D|icOWI 
S -OHJ I £ ]-3-(3-D|| sa| o| &'H*W-5-il )«l y -3-*H«-4-?l£*tf sfl o| S . 

4*1 (6R, 7R) 7 - [ ( Z )-2-(2-OhQ|iE|oH - 4 - H) - 2 - *]J=^A|o|o|it-oHI^OhD|i]-3-[(3-Dfl^A|o| 
±^Aff-5-^)b|y ] - 3 - AH|g - 4 -?tH«M|Bl|0|£ 81mg (0.16mmole)s r 1-S£a<H|B o r Al|E||o|e 53mg 
(0.32mmol)§ # 7 | aJa|o| 3^ (SH, ei§S£, ^§a|^o) #2)011*1 tfgA|7t SH^# 60mg 

(66%)* *l|3E*K&ck 

1 H-NMR {CDCI3. 6): 1 .47 - 1.53 (3H, m, -CH(CH 

3 )), 2.04 (3H. d, COCH 

3 ), 3.48 (2H, ABq. C 

2 -H), 3.96 (3H, s, -OCH 

3 ), 5.24 (1H. d, C 

e -H), 5.38 ~ 5.46 (2H. brs. -NH 

2 ). 6.02 (1H. ABq, C 

7 -H). 6.28 (1H, s, OI^^AH-H), 6.48 (1H, d, H|y-H), 6.67 {1H. d. «iy-H). 6.86 (1H, s. E|0»-H), 6.88 



(1H, brs, -CH(CH 
3 )),7.60(1H, d.-NH-). 

(8) 1-0|;£H£^A|nesyaA|o||i! (6R. 7R) 7-[(Z)-2-(2-0tn|iEjoH-4-SJ)-2-§l =^A|o|D|JtoWISOho| 
£]-3-{6|±3Are-5-S)H|U-3-4ra-4-yhS*aB||0|5. 

L F— e (6R, 7R) 7-[(Z)-2-(2-Oho|^E|oH-4-aj) - 2 - 3|H^A|o|d|in.O|-A||HO|-o|H] - 3 - (0|£5A«-5-*l) 
«iy-3--MISI-4-?hs.^^B(|o|E 79mg (0.16mmole)2h 1-£L££E0li! o|^HS§ ? r £4|o[e 83mg (0.32mmol) 

# «aioi 32f eigza («oh. eises, emA|&oi ^m<*\M ^bm^ ^ sftn- 66m 9 (68%)« n\ 

1 H-NMR (CDCI 3 . 6): 1 .23 (3H, d, -CH(CH 

3 ) 2 ), 1.28 (3H, d. -CH(CH 

3 ) 2 ), 1.53 (3H, d, -CH(CH 

3 )), 3.53 (2H, ABa, C 

2 -H), 4.85 (1H, m, -CH(CH 

3 ) 2 ), 5.22 (1H, d, C 

6 - H), 5.43 ~ 5.49 (2H, brs, -NH 

2 ) , 5.98 {1 H, ABq, C 

7 - H), 6.25 (1H, s, o|±s^g_ H)i 6 48 (lH> d[ b|y_ H ), 6.75 (1H, d, *\<d-H), 6.94 (1H. brs. -CH(CH 

3 ) ), 7.09 (1H, s. EJOH-H), 7.58 (1H, d, -NH-), 8.21 (1H, s. 0|4:S A ^-h). 

(9) ^-0\±KS.^^mRS.^^m\% (6R, 7R) 7-[{Z)-2-{2-ota\±E\o[§-4-%)-2-*\E.^MO\a\±oWm.olo\ 
E]-3-(3-HS£0|±^A^-5-^)ti|y-3-Ai|§|-4-?hss^5||o|E. 

■4SS (6R, 7R) 7 - [ (2)-2-(2-Ofo| JxE|oF# - 4 - Si ) - 2 - §l =^A|o[p|i-oMlHoFQ|£]-3-[(3-M^£0|;fc 
s A ^_5_^)b|y]-3-A1|S|-4-?fs*-y&)|OlS 67mg (0.12mmole)2 r 1-aSfE0||§ 0|d;HSl ?r^M|o|E 62rng 
(0.24mmol)§ *jA|oi| 3^ #B ^§2=2 (§°H, ei§££, y§A|#o| §SJ)ol|Ai ^§a|^ =3 fi^ 53mg 
(66%) § fllS3r2tK 

1 H-NMR (CDCI3, 6): 1.21 ~ 1.37 (6H, m, -CH(CH 
3 ) 2 ), 1.56 (3H, d, -CH(CH 
3 )), 3.52 (2H, ABq, C 
2 -H), 4.84 (1H, m, -CH(CH 
3 ) 2 ), 5.22 (1H. d, C 

6 - H), 5.38 ~ 5.43 (2H, brs, -NH 

2 ) , 6.04 (1H, m. C 

7 - H). 6.23 (1H, s, 0|^Af§-H), 6.46 <1H, d, U|y-H). 6.80 - 7.00 (2H, m, u|y-H, -CH(CH 

3 ) ), 7.07 (1H, s, E|oH-H), 7.59 (1H, d, -NH-). 

(10) 1-0|±H^A|?^sMy^A|ofia (6R, 7R) 7-[(2)-2-(2-o^|t£|oft-4-ij)-2-«| =^A|o|D|inOWEOrO| 
£]-3-(3-SSSO|^^AH-5-^)b|y-3-^ll-4-?F = ^e)|o|S. 
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(6R, 7R) 7 - [ ( Z ) - 2 - (2-0^|icE|o^-4-£0-2-3|H^A|o|D|in-oWl^o|-D|£]-3-[(3-S.£SO|^ 
^S-5-a)iiy ]-3-*l|gJ-4-?|-e^-fe!a||o|e 94mg (0.18mmole)3|- 1-fi2£0fli o|4:HSS ?faM|o|H 92rn g 
(0.36mmol)*^7| *|a|o{| 34 g>g (#01), HJ§££, h)§a|&o| §£J)oiW g}§A|^ =.3 74mg 

(65%)«*l3£^Sm. 

1 H-NMR (CDCI3, 6): 1.20 ~ 1.35 (6H, m, -CH(CH 
3 ) 2 ). 1.54 {3H, d, -CH(CH 
3 )), 3.51 (2H, ABq, C 
2 -H), 4.88 (1H, m, -CH(CH 
3 ) 2 ), 5.20 (1H, d, C 

6 - H). 5.36 ~ 5.41 (2H, brs, -NH 

2 ) , 6.01 (1H, m, C 

7 - H). 6.25 (1H, s, Ol^AH-H), 6.45 (1H, d, u|y-H). 6.81-6.99 (2H, m, u|y-H. -CH(CH 

3 ) ), 7.05 (1H, s, EIOH-H) . 7.57 (1H, d, -NH-). 

(11) 1-o|±2SJ*A|3^£fiy5A|o||tt (6R. 7R) 7-((Z)-2-(2-OfD|iiE|ohS-4-'i!)-2-3| =sa|o|d| toHl SLo\a\ 
£]-3-(3-oa^|0|±^AH-5-i|)b|y-3-A|H|-4-^£^8||0|a. 

t4H» (6R, 7R) 7 - [ ( Z ) - 2 - (2-oMJcE|o«-4-i|)-2-*| £*a|o|o| • c -oMSO r o|JE].*-[(3--0||*A|Ol4:$ 
AH - 5 - tt )u|y ] - 3 - Mm - 4 - ?ta*ttfa||o|£ 83mg (0.16mmole)*l- o|±«£« ? r MM|o| 

— 101 mg (0.39mmol)§ #?\ 4JA|ofl 3^ S>S ^§23 (goH, WSSJE. y§ A lLlO| 5«|)o|A| g}§A|^ ^sj 
W 64mg (64%)# *H2«rScf. 

1 H-NMR (CDCI3. 8): 1.25 - 1.40 (6H, m, -CH(CH 

3 ) 2 ). 1 .51 (3H, d, -CH(CH 

3 )), 3.51 (2H, ABq, C 

2 -H). 3.98 (3H, s, -OCH 

3 ), 4.90 (1H, m. -CH(CH 

3 ) 2 ). 5.19 (1H,d, C 

6 - H), 5.45-5.55 (2H, brs, -NH 

2 ) , 5.84 (1H, $, 0|±^A|-fi-H), 5.98 {1H, m, C 

7 - H), 6.35 (1H, d, «iy-H), 6.72 (1H, d. «IW-H), 6.89 (1H, m, -CH(CH 

3) ), 7.04 (1H, s, EloHI-H), 7.56 (1H, d. -NH-). 

^A|o|| 5 1-o|±«S^A|^aay^A|ofli| (6R, 7R) 7-[(Z)~2-(2-o r D|ii:E|oH-4-^)-2-A|#Sfi]l^A|o|Dii 
0MlS0FD!E]-3-(3-#SS0|^a A ^-5_g)a|y_3-/ : )|fj-4-?rS^*JB«0|e2| «|2i4S« (6R, 7R) 7-((Z)-2- 
(2-Ofo|i:E|oH-4-^)-2-A|tSS!i^A|o|D|i I1 oWIBoFo|£]-3-{(3-SSSO|4:a A ^_5_^)t J |y]_3.Ai|fj-4- 
^■**tfe||o|S 100 mg (0.17 mmol)# 1 mLSI N,N-c[D)|goM| So r D| = «qo|| ^0|H 0 *CS a«rtW. 0| 
oil 88 mg (0.34 mmol)a| 1-£L2£CUS 0|£*.£l ?^a.M|o|E# 0.5 mLS| N,N-&|o||goMlSohlH -g-^cHI 
S| sprSW. # §£0||AH 20^-2} Itfll W- 10 ml_£| oflU oWNO| £ ga|o)l o| s> ^ 

5$ 2W« 78 mg (68 %)S SSScK 
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1 H-NMR (CDCI3, 6): 1.20 ~ 1.35 (6H, m, -CH(CH 

3 ) 2 ). 1.48 ~ 2.06 <11H, m, A|#SS!1-H, -CH(CH 

3 )), 3.51 (2H, ABq, C 

2 -H), 4.80 (3H, m. -CH(CH 

3 ) 2 ), 4.85 (1H, m, -MtsaH-H ). 5.15 (1H, d. C 

6 - H), 5.99(1 H, m, C 

7 - H), 6.20 (1H, s, 0|±*A«-H), 6.41 (1H, d, «|y-H), 6.75 (1H, d, H|y-H), , 6.87 (1H, m, -CH(CH 
3 )), 7.09 (1H, s, E|O r §-H), 7.45 (1H, d. -NH-). 

AjA|oi| GUM oi| 5S|- §«J?1 «l-g3Eej{§aH i b}§£5E. SJ &%M7})oViM 8H g-sfe M\E gaf 3.S.5. 

oill si^aiiois. l-HSao)|g 0HIN0IM SI 1-aaEnOH o\±s.^m ?\&£.\4o\e. zfzfS #!JeMLl-#2!- & 

as &mw% hswuchv nvxummu (6R, 7r) 7-[(z)-2-(2-oho|tE]on-4-£!)-2-Ai# 

£fi!I^A|0|O|i60WIS0^|£]-3-(O|±^AhS-5-g)b|y-3-A||l-4-?^-4jB||0|S. 

= S (6R, 7R) 7-[ (Z)-2-(2-0|-o|i ; EJoH-4-S)-2-A|tse!a^A|o|D|icOW|eoH3|H] -3-(0| 
±%MS -5 - S)u|y -3 -^|Q-4-?^«-M5)|0|s 77mg (0.14mmole)2f fiaj£D(S| E|tfB||0|e 6 8mg 
(0.28mmol)# aja|o|| 5S* ^§ &§22o]|Al £}§a|?1 ^Sj * r g£ 65mg (7296)* *|2*KReh 

1 H-NMR (CDCI 3l 6): 1.17 (9H, s. t-¥I), 1.49 - 2.05 (8H, m, A|*£fflfl-H), 3.52 (2H, ABq, C 
2 -H), 4.85 (1H, m, A|#Sfl!tt-H ), 5.20 (1H, d. C 

6 - H), 5.78 (2H, q, -OCH 
2 -), 5.99 (1H, Abq, C 

7 - H), 6.19 (1H, s, o|dt^AH|-H), 6.46 (1H, d, u|y-H), 6.75 (1H, d, H|y-H), 7.03 (1H, s, E|oH-H), 7.42 
(1H, d, -NH-), 8.19 (1H, s, 0|±^A^-H). 

(2) *|tf£il$A|D|g (6R, 7R) 7-[(Z)-2-(2~o\o\^E\om-4-m-2-^\m^^M-o\o\^oWmo[o\^]-3- 
[{3-HSa.O|^^S-5-«J)U|y]-3-Ai|a-4-?^Ajs(,o|H. 

(6R,'7R) 7-[(Z)-2-(2-o^|inE|o|-f-4-^)-2->-llS€!I^A|o|a|i c oW|eo^|E]- 3 - [ ( 3 - H^HO| 
- 5 - <& ) b|y ] - 3 - -Mitt - 4 - ?M=L4AJe(|o|E 10 o mg (0.16mmole)Hf S2EQi|I! s|^B||0|S 77mg 
(0.32mmol)f- #7] Um\ 52\ as SlgSfl (gofl, y#A|#o| $<j})o\\M »J%M?1 i^w 86mg 

(75%)# misE«meh 

1 H-NMR (CDCI3, 6): 1.17 (9H, s, t-YS). 1-45 ~ 2.04 (8H, m, ^l#£e!g-H), 3.51 (2H, ABq. C 
2 -H), 4.87 (1H, m, A|gSE!f!-H ), 5.18 (1H, d, C 

6 - H), 5.78 (2H, q, -OCH 
2 -), 5.99 OH, Abq, C 

7 - H), 6.22 OH, s, Q\±^\i-H), 6 49 ( 1H _ d, u|W-H), 6.68 OH, d, n|U-H), 6.99 (1H, s, E|oH-H), 7.44 
(1H, d, -NH-). 

(3) 3|tt£8l«Wa|S (6R. 7R) 7-[(Z)-2-(2-Ofo|J*E|o«-4-tt)-2-A|tSl g^A|o|a|toW| JEO r o|E]-3-[(3- 
t£S0|±fiAH-5-Sj)H|yj-3-^ll-4-?}5aAj e] | 0 |Eo( 

US* (6R, 7R) 7-[(Z)-2-(2-ofQ|itE|oH|-4-ll)-2-A|» £ au^A|o|o|JcOWSoFD|£] _ 3 - ( ( 3 - f££0| 



±^AfS-5-«l)t«iy ] - 3 -M\E - 4 - ?|-s44|b|o|b 78mg (0.15mmole)^ &££Q||g =l&a||o|£ 73mg 
(0.30mmol)t 4|a|o| 5^ tfe ^§221 (£oH. s*§££. smA|yo| #H)o)|A| g|§A|^ =sj Sf|J-# 72mg 
<71%)**l|2*KRcK 

1 H-NMR (CDCI3, 6): 1.15 (9H, s. MM), 1.48 ~ 2.04 (8H, m, A|#SfflH-H), 3.49 (2H, ABq, C 
2 -H). 4.83 (1H. m, A|#Sl!i-H ), 5.17 (1H, d, C 

6 - H), 5.78 (2H, q, -OCH 
2 -), 5.99 (1H, Abq, C 

7 - H), 6.22 (1H, s, 0|^A«-H), 6.49 (1H, d. u|y-H), 6.72 (1H, d, u|tf-H), 7.01 (1H, s, E|ofS-H), 7.43 
(1H, d, -NH-). 

(4) sUmU^lDflf (6R, 7R) 7-I(Z)-2-(2-o}o[i c E|oH-4-^)-2-A|Ssag^A|o|alJ c oWmoh D |E]-3-(3- 
fl|^A[o|4:^Ajg-5-a)a|y-3-A||l|-4-?^^^Sl|0|e2| 

L-hSl (6R, 7R) 7-[(Z)-2-(2-o^|icE|oH-4-g)-2-A|tSB!iaA|o|o|i c oW|so^|E]- 3 - [ ( 3 _ D)|sa|o| 
i^H - 5 -H ) H|y ] - 3 - mm-4**\±mim\ S. 74mg (0.13mmole)2r RSEnfll siiW|o| £ 63mg 
(0.26mmol)# & 7 | ^JA|oi| 52 r £€- (S°H. g}#££E, ei§A|yo| $U)o||a| e>§A|*| ^sj sKNI 65mg 

(76%}§ x||S«fSacK 

1 H-NMR (CDCI3, 6): 1.16 (9H, s, t~^I), 1.45 - 2.02 (8H, m. A|#£fi!g-H), 3.50 (2H, ABq, C 

2 -H).3.92 (3H, s, -OCH 

3 ). 4.83 (1H. m, A|»fiHH-H ). 5.18 (1H. d, C 

5 - H), 5.78 (2H, q, -OCH 
2 -), 6.01 (1H, Abq, C 

7 -H), 6.24 (1H. s. 0|±S^#-H), 6.46 (1H, d, a|y-H), 6.68 (1H, d, H|y-H), 7.01 (1H, s. E|o«-H), 7.44 
(1H, d, -NH-). 

(5) 1-oMHAloJH (6R. 7R) 7-[(Z)-2-(2-o^|tE|oH-4-i)-2-A|#Sfi!l^A|o|D|iioW|Hoho|£]-3-(0|^ 
^A}f-5-SJ)u|y-3->iflE!-4-?^aB||o|S. 

4«t (6R, 7R) 7-[(Z)-2-(2-oha|inE|oH-4-a)-2-A|tsaa^A|o|D|ioW|EohD|£]-3-(0|±^A^_5-a) 
B|y-3-AilD-4-?^^6||o|H 82mg (0.15mmole)2J 1-H£fi<Ht oW|Eflo|£ 50mg {0.30mmol)S #7\ -fejA) 
°i( 5£f K*§=E2 (Son, Hjag Ei tf§A|tfo| §2j)<^|Ai &}§a|^ 61 mg (67%)* *i|=E*rSlCr. 

1 H-NMR (CDCI3, 6): 1.45 - 2.08 [14H, m, -CH{CH 
3), A|«£«S-H, -OCOCH3], 3.51 (2H, ABq, C 
2 -H), 4.86 (1H, m, A|*SBfl-H ), 5.22 (1H. d, C 

6 - H), 5.55 ~ 5.70 (2H, brs, -NH 

2 ) , 6.02 (1H. ABq, C 

7 - H), 6.21 (1H, s, 0|^AH-H), 6.49 (1H, d, «iy-H), 6.66 (1H, d, n|y-H), 6.86 (1H, brs, -CH(CH 

3 ) ), 6.95 <1H, s, E]om-H). 7.71 (1H, d, -NH-), 8.18 (1H, s, 0|±-^aH-h). 

(6) 1-oWRA|0«|| (6R, 7R) 7-[{Z)-2-(2-0^|icE|0^-4-i)-2-A|#Me!l!^A|o|o|i II oW|S-o^|£]-3-{3- 
H££0 1 ±^Ahf-5-^)b| y -3-Ai|U-4-?rS^*i sH|o|£. 



HHr-v' / /■>*/> o+O tS,r\r'<r. rs r \/y I 'r^r\* /VMII / 1 A. 1 nnOAnOH iC/1rt< nAflArt07i ■( 
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1- fS« (6R. 7R) 7-l(Z)-2-(2-ofo|i n E|oH-4-o!)-2-A|Ssfi!SSA|o|D|inOWlSohD|£]- 3 - [ { 3 - «.£S0| 
i^AH- 5 - SI ) u|W ) - 3 -*ll-4-?ja^a|0|£ 61 mg (0.10mmole)3f l-HSaoJH oMI9|0| s 33mg 
(0.20mmol)# 4Ia|o|| 52fi>S tfgSS («a|, ^§g£, «h#A|yo| §sJ)o)W «F§a|^ ^sj 52mg 

(77*)»fl|s«KttcK 

1 H-NMR (CDCI 3 . 6): 1.47 - 2.08 [14H, m, -CH(CH 
3 ). AlfiaflS-H, -OCOCH 3 ], 3.50 (2H, ABq, C 

2 - H), 4.85 (1H, m. AI1SSS-H ). 5.22 (1H, d, C 

6 - H), 5.50 - 5.65 (2H, brs. -NH 

2 ) . 6.02 (1H, ABq, C 

7 - H), 6.23 (1H. s, 0|±aAH-H), 6.46 (1 H, d. a|y-H), 6.70 (1H, d. UIU-H). 6.86 (1H, brs, -CH(CH 

3 ) ), 6.99 (1H, s, Ejotf-H), 7.67 (1H, d, -NH-). 

(7) 1-0WI3L AldlS (6R, 7R) 7-[(Z)-2-(2-Oro|icE|oH-4-U)-2-A|l^g^A[o|D|icoWlSO r o|H]-3-(3-# 

£soi ^^ah-5-sj )uiy-3-^m -4-n^uz\\ o\ ■ . 

l+£5 (6R, 7R) 7-[(Z)-2-(2-oho|icEJoH-4-g)-2-A|#s«!l^A|o|D|iiiOWlSOrn|£]- 3 - [ ( 3 - #^0| 
±%HS - 5 - a ) »iy ] - 3 - 4ia-4-*rS«ttlM0|S 59mg (O.IOmmole)*) 1-MS£0||i oM|E(|o|s 33mg 
(0.20mmol)# H7\ £U|o|| 5 2f S*3sa (*t»H, &rSS£, tfSA|«o| SSJ)°l|Ai ^§a|?i g,** 46mg 
(71%)#*S*K&ch 

'H-NMR (CDCI 3 , 6): 1.45 ~ 2.07 [14H, m, -CH(CH 
3 ). a|#£1!S-H, -OCOCHg], 3.51 (2H. ABq, C 

3 - H), 4.86 (1H, m, A|#sfi!l!-H ), 5.21 (1H, d, C 

6 - H), 5.56 - 5.67 {2H, brs. -NH 

2 ) , 6.04 (1H, ABq, C 

7 - H), 6.22 (1H, s, Ol^AH-H), 6.49 (1H, d, u|W-H). 6.69 (1H, d, n|y-H), 6.86 (1H. brs, -CH(CH 

3 ) ), 6.98 (1H, s, E|OrS-H). 7.64 (1H, d. -NH-). 

(8) 1-oWI^A|o||g (6R, 7R) 7-[(Z)-2-(2-o r a|icE|oH-4-g)-2-A|#^g^A|o|o|i 1 oMI^0tD|E]-3-(3-Dfl 
H a 1 0 1 ± ^ Alfi-5-Sl )H I y -3--MI H -4-? \ a S$ £j S)| 0 1 s . 

4SI (6R, 7R) 7-[(Z)-2-(2-O r Q|inE|oH-4-g)-2-A|t£?!!l^A[o|D|] i: oH|HOFo|£) - 3 - [ ( 3 - D|*Wo| 
i^AH - 5 -S) «iy ] - 3 - *)|l-4-? r S.^^s||0|M 83mg (0.14mmole)3f 1-S.SH0||I 0WlEl|0|J= 57mg 
(0.34mmol)# &\ Um\ 52) 1*5 (£°H, SigA|^o| £i|)o||A| gh§A|^ S^-f- 63mg 

(68%)* *SE*KttcK 

1 H-NMR (CDCI3, 6): 1.44 - 2.07 [14H, m, -CH(CH 

3 ), AlSSfflB-H, -OCOCH3], 3.50 (2H, ABq, C 

2 -H). 3.99 (3H, s. -OCH 

3 ), 4.87 (1H, m, A|#afii|-H), 5.24 (1H, d. C 

6 -H), 5.46-5.58 (2H, brs, -NH 

2 ), 6.02 (1H, ABq. C 
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7 -H), 6.23 (1H, s, 0|±^M#-H), 6.50 (1H. d, «iy-H), 6.72 (1H, d, u|y-H), 6.86 (1H. brs, -CH(CH 
3 )), 6.98 (1H, s, B|oH-H), 7.60 (1H, d, -NH-). 

(9) 1-0|± = S=A|?^ajayffiA|o||l (6R, 7R) 7-[(Z)-2-(2-Oho|i L E|oH-4-il)-2-A|asai^A|o|D|i K .oNlS 
ofo|i]-3-(o|^a Af g_5_g)b[y-3-Ai|gj-4-?^^B||o|e. 

qH§ (6R, 7R) 7-[(Z)-2-(2-ofD|tEjoH-4-SI)-2-A|tSS!l!^A|o|D|inOWIHO^|£]-3-(0|±^A^-5-S) 
u|y-3-^ll-4-?^^AJe)|o|E 68mg (0j2mmole)2|- 1-£££DJi o|±=£§ 9[S.\A\0\B 62mg (0.24mmol) 
« £PI Hm\ 52-1 ifS <§°R. ^§A|?iO| #£l)o||Ai «f§A|^ s M 50mg ( 61% )§ sg 

1 H-NMR (CDCI 3 , 6): 1.22 - 1.36 (6H, m, -CH(CH 

3 ) 2 ), 1.48 - 2.06 I11H, m, A|#sffll-H, -CH(CH 

3 )], 3.52 (2H.ABq,C 

2 -H),4.82(1H, m. -CH(CH 

3 ) 2 ), 4.86 {1H, m, A|l£ffll!-H ), 5.17 (1H, d, C 

6 - H). 5.45 - 5.65 (2H, brs, -NH 

2 ) , 5.98 (1H, m, C 

7 - H), 6.13 (1H, s, o|±s A r§-H), 6.34 (1H, d, a|y-H), 6.69 (1H, d, o|y-H), 6.87 (1H, m. -CH(CH 

3 ) ), 7.02 (1H, s, Ejorf-H), 7.60 (1H, d, -NH-). 

(10) 1-OUiS^A|?|.sMy^Ajolll (6R, 7R) 7-[(Z)-2-(2-0^|iE|oFS-4-S)-2-A|#-S«!S^A|o|o|inoWI 
Sofo|£]-3-(3-HSao|^^Atfi-5-^)b|y-3-Al|l-4-?rS^*3sl|0|e. 

L4St (6R, 7R) 7-[(Z)-2-(2^B|iiE|oFfi-4-tt)-2-*l«£fflll^|0|D| «t0Wl50HJ|£]- 3 - [ ( 3 - «SS0| 
i£Aff - 5- oj ) u|y ] - 3 -^|D-4-?fsa^e]|o|s. 52mg (0.08mmole)^ i-aasEHII o\±B^.m ?\S.U\ 
olS. 83mg (0.32mmol)# &\ &M<*\ 52\ tfe ^§22 (#°H. Sr§S£, e.l§A|^o| #S!)o||Ai slz$ s( . 

tig 35mg (58%) § *|£«KttcK 

1 H-NMR (CDCI3, 6): 1.20 ~ 1.35 (6H, m, -CH(CH 

3 ) 2 ), 1.45 ~ 2.04 [11H. m, AISam-H, -CH(CH 

3 )], 3.50 (2H, ABq, C 

2 -H), 4.80 (1H, m, -CH(CH 

3 ) 2 ), 4.85 (1H, m, A|3s«!H-H ), 5.17 (1H. d, C 

6 - H), 5.50 ~ 5.64 (2H, brs, -NH 

2 ) , 5.99 (1H. m, C 

7 - H), 6.15 (1H, s, Ol^AH-H), 6.34 (1H, d, «iy-H), 6.68 (1 H. d, «iy-H). 6.87 (1H, m, -CH(CH 

3 ) ), 7.05 (1H, s, E|oH-H), 7.60 (1H, d, -NH-). 

(11) 1-0|±H^A|?^fiy£A|o)|I (6R. 7R) 7-[(Z)-2-(2-o^|itE|o^-4-^)-2-A|#Sfi!l^A|o|D|icoWI 
Ho^|£]-3-(3-0||^A|o|rt^AH-5-^)a|y-3-Alll-4-?rS.^^2||o|H. 



1- hES- (6R, 7R) 7-[ (Z)-2-( 2 - oHi|1eE|o» - 4 - «|) -2-A|*SfflB^|0|o|iEOWIHOta|£] -3 - [ (3 
- o||^A]o|±a A j§ . 5 . e| ) U |y j _ 3 _ m _ ^a^^eiioie 87mg ( O .i5mmole)^ 1-MS£CHI1 oWlEII 
o|S 7 7mg (o.30mmol)# #7| £a|oj| 52^^ «*§3E£i (§d«. ttgA|?jo| §^)o||aH «r§A|?i ^ ^ 

70mg (68%)# 

1 H-NMR (C0C! 3 , 6): 1.21 - 1.38 (6H, m, -CH(CH 
3 ) 2 ), 1.46 ~ 2.07 [11H, m, A|#SS!1!-H, -CH(CH 
3 )], 3.51 (2H, ABq, C 

2 - H), 3.95 (3H, s, -OCH 
3 ), 4.84 (1H, m, -CH(CH 

3 ) 2 ), 4.86 (1H, m, A|tsgjg-H ), 5.18 (1H, d, C 

6 - H), 5.49 ~ 5.63 (2H, brs. -NH 

2 ) , 5.95 (1H, m. C 

7 - H), 6.21 (1H, s, oli^AH-H), 6.30 (1H. d, «|y-H), 6.69 (1H. d, «|y-H). 6.87 (1 H, m, -CH(CH 

3 ) ), 7.06 (1H, s, E|of#-H), 7.59 (1H. d. -NH-). 

of§o| A |fj£. ^gollAi x|| CH£*j°l SUh&Ssl 2f§ A|§e microorganism^ 

Staphylococcus pyogenes 77A# a|-s*^3L S-oH-S.-fe ?a|-*I|S| g^-gei c|ofls| g^A|E.-i- zfzf 

A^StS^ 20 ~ 24gS| f\m AJ»«KH ^S*ra^K Afl§Sig H*l| SrtrwSl -MSS 

2f§ S 1011 S£|*r£ch 





Cmax (ug/mL) 


t1/2 (hr) 


AUC (ug-hr/mL) 


7Parent sffj-^- 


27.48154.79 


2.332.03 


88.39363.54 


Sl-tH- 8Parent sftH- 


27.2490.76 


1.951.37 


64.30124.02 


^H-l- 31 Parent SUM- 


[27.68117.67 


2.381.69 


62.34240.50 


£ftht 32Parent 


16.8890.76 


2.381 .37 


46.99124.02 



£ ttgo|| sun g^a. oii^eii a Sfiff *i|s»S£*| afg oma^ ay g*J3, MRSA-I- 

(57)%?2i m 



ilBW (l)£ 2E*|s|fe -MIH oil^EII S. iftrs. 
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(OilSW (i)oil Slow, ^± at -aiu^i* 3Ea|«m, salfipi, QfllPI a|«£B!1PI« 2 



*i| 1 «0B floW. SJWJAI (|)2| Aim OlI^EIIa Sra*0| =I^S«j^A|D||i (6R, 7R) 7-[(Z)-2-(2-0>a|inE|oH-4- 
fl )-2-o\\ ^ a| 0 1 □ | toMI B.o\a | £]-3- [ (0| ^ Affi-5-S| )b | y ]-3->MISf-4-?h s ^^e|| 0] S , z\ ghSS! ^A| n|| § 
(6R, 7R) 7-[(Z)-2-(2-otQ|i:E|oh#-4-^)-2-D||^A|o|D|i c oHlBofn|£E]-34(3-«Sao|^SA^-5_oj)H| 
y]-3-A||S-4-?|- = ^B||0|e i H|^SS^A|[Hli! (6R, 7R) 7-[(Z)-2-{2-Oho|i K E|oH-4-^)-2-D|RA|o|a|i t ot 

*«S0to|£]-3-[(3-»££0|^A«-5-ai)n|y]-3-Ai|f|-4-?i-£«|*IN0|5 f B|tt2ii*A|D|g ( 6 R, 7R) 7- 
((ZK-te-ofoliElO^^-lO^H^AlolDlir^ 

?taSAj s! |o|e > 2|^ S ^^A|D||1 (6R, 7R) 7-[(Z)-2-(2-oFn|itE]ohS-4-il)-2-*| =^A|o|o|inOWSoJa|Sl- 
3-[(3-0|^a A ^_ 5 _ ?| )H|y]_ 3 _ A| | S |_ 4 _ 7h a^Aj e ||o|e i B|tt£fl5A|n|||| ( 6R> 7R ) 7 _[(z)-2-(2-o^|tE|c4 
fM-y)-2-*| = ^A|o|D|inOM|£Olo|£]-3-[(3-H£^ S| 
^S.^^A|D||g (6R, 7R) 7-[(Z)-2-(2-ofo|inE|0|-S-4-a)-2-*|HSA|o|D|i I1 0WlS.O|-Q|E]-3-[(lS.S.0|^^At 
l-5-l!)Hiy]-3-^ll|-4-?hS^S|0|e i n|gfsa^|n|I (6R, 7R) 7-[(Z)-2-(2-otD|tE|ot§-4-SJ)-2-°IH 
^A| 0 |D|icOWlHOta|£j-3-[(3-D||^A|o|±^AH-5-S)H|y]-3-Al|l-4-ns.^el|0|H, H|^^^A|D||i 
(6R, 7R) 7-[(Z)-2-(2-Oto|inE10|-S^-^)-2"A|#s€a^A|o|o|i I :oHlHo|-o|E]-3-[(0|^^g_5_^)u,y ] _ 

3-A||!|-4-na*^B||0|e ( n|fflsa^*imB (6R, 7R) 7-[(Z)-2-(2-ota|i c .E|otg-4-S)-2-A|l-Sfi!l^A|o|D| 
itOjAfleo^|£]-3-[(3-ssao|iaAjg-5-8J)H|y]_3-*|ig-4-?tB^a|o|s, H|&S^A|D||g (6R, 7R) 7- 
[(Z)-2^2-oK>licE|o^-4-a)-2^l#Sfl!l^A|0|n|toMlSO|-n|E]^3-[(3-gsSO|A^Aje-5-«J)H|y]-3- 
A|fj-4-?^^BH0|E. 2|^aa A |ii||g ( 6R> 7R ) 7-l(Z)-2-(2-Oja|JcE|0FS-4-a)-2-A.|#Sffll!^A|0|o|Jc 
0HISo|a|i]-3-[(3-Dll^A|0|^^Afg-5-S)H|y]-3-^ia-4-?hs^^s||0|S, 1-oM|s A |o||S {6R. 7R) 7- 
[(Z)-2-(2-oto|icE|otS-4-a)-2-CH[^A|o|o|i I1 oMlSoto|£]-3-t(o|4i^Atg-5-^)b|y]-3-Al|l|-4-?^^ 
HOIS, -|_oH|EA|o||y (6R. 7R) 7-[(Z)-2-(2-OtD|i c E|oH-4-^)-2-Q||^A|o|D|i c oW|eotD|£]-3-[(3-H^ 
£0|d:^Atg-5-tJ)a|y]-3-Ai|U-4-?^^|BflO|H, 1-oM|£A|o)|g ( 6 R, 7R) 7-[(Z)-2(2-0^|JcE|oH-4- 
y)-2-D||^A|o|o]icOWl£oH3|£]--3-[(3-#S£0|4:^A^-5-y)b|y]-3-Al|H-4-?ta^^B||o|m i 1-oM|sa| 
0)l§ (6R, 7R) 7-[(Z)-2-(2-0to|JtE|O^-4-y)-2-0j|^A|o|o|Jt0WI£oto|El-3-[(3-pj|^A|o|±^Atl-5-ei) 
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